A dynamic DNA-repair complex observed by correlative single-molecule nanomanipulation and fluorescence.
We characterize in real time the composition and catalytic state of the initial Escherichia coli transcription-coupled repair (TCR) machinery by using correlative single-molecule methods. TCR initiates when RNA polymerase (RNAP) stalled by a lesion is displaced by the Mfd DNA translocase, thus giving repair components access to the damage. We previously used DNA nanomanipulation to obtain a nanomechanical readout of protein-DNA interactions during TCR initiation. Here we correlate this signal with simultaneous single-molecule fluorescence imaging of labeled components (RNAP, Mfd or RNA) to monitor the composition and localization of the complex. Displacement of stalled RNAP by Mfd results in loss of nascent RNA but not of RNAP, which remains associated with Mfd as a long-lived complex on the DNA. This complex translocates at ∼4 bp/s along the DNA, in a manner determined by the orientation of the stalled RNAP on the DNA.